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INTRODUCTION
Up to the time of recognition of pharmacog nosy as a
science, in the nin etee nth century, the basis for the
identification of crude drugs consisted entirely of
morphological descriptions and drawings of the var ious
medicinal plants (1) .

Since th ese portrayals were us ed

principally by the physicians or the apothe ca ry in confirming
the identity of the plants which he himself gathered and
prepared for medicinal use, microscopic desririptions and
dimensions of the anatomical elements were unn ecessay .
Currently drug plants and herbs are part of t he
international commerce .

The original

plant_matE~al-moB~-------

likely is collected and processed for preservation and
transportations a great distance from the consumer e nd .
The consumer, r e searchers, manufacturers and herbalists
come across only the size-reduced or powd e red plant
material and require microscopic means of identification
and confirmation.
Several "keys" are currently available for the
microscopic identification of powdered crude drugs: Krae mer
( 2), Newcomb, et al.

( 3), Ga th e rcoal and Wirth ( 4), Jackson

and Snowdon (5), Eschrish (6), Stahl (7), Iy e ngar (8), Wallis
1
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(9), and Tyler and Schwarting (10).

However, in order to

utilize these keys, i t is necessary, in most cases, for the
analyst to be familiar with all elements and the botanical
terms encountered in them.

For example,

a student beginning

microsco pic pharmacog nosy is not well acquainted with all
terms used .

An even more difficult tas k confronts, for

example, the analytical chemist whose interest lies
principally in chemistry and who occasionally e ncounters
powde r e d drugs in his work.

Ther e is a possibility that

these persons may not recogniz e one or more of the elements
used in the key; as a result, fail or have great difficulty
in the identification of the powdered specimen.
These key s for identification of crude and powdered
p hrllt drugs us rra-l-ty-d-e1r:Lwtth- cummun--dru-gs-o-:E--cummer-c-e--a-rr;r+-- - - -

most frequently include "offi cia l" drugs only .

Microscopic

id e ntification of plant drugs not included in the keys is
difficult .
"He rbal medi ci ne" is currently in vogue.

Many plant

drugs and teas are promoted as remedies for a variety of
ailments.

These claims may or may not have scientific

validity.

A great deal of work yet n ee ds to be done r e -

garding the validation of purport e d physiologic -pharmacologi c
properties and values of herbal a nd folklore med icines .
The difficulties of validation of medicinal value of
h e rbal medicin es b egi n with establishing the correct identity
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of the plant being used or examined.

As previously stated,

if one does not have microscopic data based on an authentic
plant specimen, indentification of a commercially available
powdered "herb" may be next to impossible (11).
Purpose of this Study
Plants of the family Sauruaceae are used in folk
medicine in

v~rious

par ts of the world.

Chemistry of some

plants of this family and their chemotaxonomy has b ee n
investigated in our laborat o ry (12).
It is very difficult to e stablish identity and
authenticity of commercially available crude drugs and
powders of the Saururaceae b ecause a detail e d, collective
study of microscopie features of these plants is no t
ava~lable.

Or1g~nal

papers

estab~1sning

plan ts o r-tl1is

family (see later) do not include microscopi c f eat ur es; they
d e scribe only gross morphol o gic and other classical f eat ur es
required for systematics.

Th e y are not us ef ul for a

pharmacologist in e stabli s hing identity of comme rcial drugs .
Therefore a detailed microscopic examination of
powd e r e d materials prepared in the laboratory from authentic
crude drugs of the Saururaceae was undertaken .

The

observations are collectively prese nted in the form of
"keys" which could b e us ed by pharmacognosists and
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others involve d in e xaminati o n of crude drugs a nd h e rba l
medi c inals.
The Family Saurur aceae
Saururaceae as here r ecognize d consists of fiv e gen era
a nd seven species:

Saururus ce rnuus Linn., Saururus

c h inensis (Lour) Baill., Houttuynia cordata Thunb. ,
Anemopsis californica Hook and Arn., Gymnot h eca c hinens is
Decaisne., Gymnotheca invo lucrata Pe'i., a nd Ci r caeoca rpus
saururoides ., C . Y. Wu .
The taxanomic stat u s of the members of the Saururace a e
is compli cated by the anatomi cal an d morphological
s imilari ties b etween Saururaceae, Chloranthaceae and
Pipe r aceae .

Bentham a nd Hooker (13) co nsidered Saurur aceae

as a subtribe of Pi peraceae .

In a n e xt e nsive study of the

phylogeny of t h e Saurur aceae, Raj u (14) r ecorde d the
similariti es a nd di ffere n ces b etween the famili e s
Saururaceae, Chl o ran t haceae a nd Pipe ra ceae and present e d
evi d e n ce to s how that Saururace ae is a separate fami l y in
which Saururus r epresent ed t h e least s p ecialized,
An emopsis the most adva n ced a nd Ho uttuynia intermediate
ge nus in th e evolut i onary s e quence.
Lindley (15) in 18 34 inc lud e d the two ge n era,
Saururus a nd Houttuynia i n t h e family Saururaceae .

Two

species, viz . Saururus ce rnuus Linn (16) and Saurur us
c h inensis Baill ( 17 ), t h e forme r of which was lat er shown
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to be synonymous with Saururus loureiri (18), were
established to represent the genus Saururus.

Subsequently,

Hooker and Arnot (19) added the genus Anemopsis distributed
in southwestern North America.

Decaisne (20), in 1845,

added one more genus , Gymnotheca, which is fo und exc lusively
in China.

Th e genus is intermediate in many characters

between Houttuynia and Saururus; it has a dubi o us status,
being considered as synonymous to Houttuynia by some
taxanomists and synonymous to Saururus by others.

Pe'i (21)

in 1934 however, has co nsidered Gymnot heca as a valid
genus .and recognized two species, Gymnotheca chinensis
Decaisne., and Gymnotheca involuc rata Pe'i.

Mo r e re ce ntly ,

in 1957, C.Y. Wu (22) added one more genus Circaeocarpus
to Saururaceae and d esc ribed Circaeocarpus saururoides.
The plants of Saururaceae are natives of North Ameri ca
and Asia.

Saururus cernuus L. is distribut e d from Florida

and Texas to south eastern Canada, while Saururus
chinensis (Lour), Baill is native to Vietnam, the Philippines,
Japan and China.

Houttuynia cordata Thunb. is widely dis-

tributed in Asia, ranging from the Himalayan ranges through
Vietnam, Thailand and Japan.

Gymnotheca involuc rata and

Gymnotheca chinensis are both exclusive to easte rn China.
The genus Anemopsis is indigenous to Mexico, southern Utah,
Nevada and California to eastern Colorado.

The genus

Circaeocarpus is distributed in the Yunnan province of

6

China, and also found in some parts of Indochina (22).
Folklore Medicinal History of the Saururaceae
Anemopsis californica (Yerba del Mansa, Yerba Mansa,
Mansa, Apache beads, Va Visa).

Used by the early Spanish

Americans and Indians to treat a variety of ailments.

The

extract of the roots and rhizomes is used by th e native s of
Mexico in the treatment of rheumatic disorders for asthma
and also as a blood purifier (23).

The roots and rhizomes

are considered to be a useful remedy for cuts and bruises
(24).

The decoction of the roots of Yerba Mansa was used

as an antileuetic (antisyphilitic) by Maricopa and Pima
Indians ( 25) .
Saururus cernuus (Lizard's tail, Water Dragon, Black
Sarsaparilla, China:

Shan-per=="ts ' ao )-.- Roots lra:-ve-be-e-n- us-ed- - - --

in poultice as an application to abcesses and other painful
swellings, and a decoction is employed to treat stranguary
and other irritations of the urinary passages and bowel
(26).

The bruised root is used topically in pleurisy.

The

Choctaw Indians used the boiled, mashed roots as a poultice
and medicinally employed it as a sedative, antispasmodic and
astringent ( 27).
Saururus chinensis is used as

a

remedy for indigestion

and the whole herb is gathered in full bloom and used as a
laxative and diuretic in Japan (28).
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Houttuynia cordata (Japan: Dokudame) is eaten as a
vegetable, raw or cooked, in China, Japan and north eastern
parts of India.

It is also reportedly used medicinally for

menstrual disorders (29).

In addition, the plant is

considered as an emmenagogue.

The leaves are used to treat

certain skin diseases, eye troubles, hemorrhoids, dysentery
and is recommended for measles.

Uphof (30) states that the

plant is cultivated by the natives in Vietnam and the leaves
are consumed in salads.

The leaves are eaten in soup in

Nepal.
An extensive computer and literature survey revealed
little information on the folklore medicinal uses of
Gymnotheca and Circaeocarpus.

MATERIALS AND METHODS
Material from the following plants was used in this
investigation: Anemopsis californica, Circaeocarpus
saururoides, Gymnotheca involucrata, Houttuynia cordata, and
Saururus cernuus .
Dried roots and rhizomes, and arial parts of Anemopsis
californica (lot # RM-67-91), Hathaway Alli ed Products, Los
Ange les), roots and rhizomes, and arial part s o f Houttuynia
cordata (lot# 44-8-2, Mr. Koich Akino, S-1, W-1., Sapporo,
Hokkaido, Japan), and the roots and rhizomes, and arial
par ts of Saururus cernuus (lot # LLC-765, S. B. Penick
Company, New York) wer e us ed .

Arial parts of Circaeocarpus

saururoides and Gymnotheca involucrata respectively f r o m
Ernie mountain and Langzhow County, Guangxi Provience, China
were collected and authenticated by Dr. Hu Shih-Lin,
Ins t itute of Chinese Mat e ria Medica, Academy of Traditional
Chinese Medicine, Pe king, China.
Herbarium specimens of all plant material we r e prepared
and

kept for refer e nce in our Laboratory of the School

Pharmacy,University of the Pacific.
The leaves, stems and roots/rhizomes were separately
reduced to a 60 mesh powder in a Wiley mill which gave
particles of a reasonable size for examination and
identification .
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Clearing of Powders for Photomicrography:
The plant powd e rs were boiled with a 5 percent solution
of potassium hydroxide until thoroughly softened .

If the

powders were still dark in color approximately 0.5 ml of 10
volume hydrogen p e r o xide was added and bo iling continued
until the powders were sufficiently bleach e d.

The con te n ts

were poured, after cooking, into a small dish containing
distill e d water and allowed to r e main for about 15 minu tes .
The powders wer e t h e n transferred to dilut e acetic acid;
finally soak e d in glacial acetic acid, from which they we r e
transf e rre d to clove oil and allowed to r e main until quite
cleared.

The cleared powders were washe d in amyl alcoh o l,

and mounted on a microscope s lide in a sat ur ate d solution of
chloral hydrate in glycerol .

This procedur e destroys starch

grains a nd c a lcium oxa late crystals due to so l ve nt actio n
_but th e r e ma ining structures sta nd ou t c l ea rly and can b e
eas il y photomicrogr ap h e d.
Clearing with Chloral Hydrat e
To observe e l e me nts s uch as fibres, vessels a nd ca l ci um
oxalate crystals, the powders a r e first cleared by boiling
in saturated chloral hydrat e solution and then mount ed in
chloral hydrat e plus glycerol .

Staining by various agents

could b e done in t hi s mountant.
Starch grains were best o bs erve d by mou n t ing un c l eared
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powder in aqueous mount with iodine solution or Universal
reagent.
Preparation of Samples from Cleared Powdered Drugs
Several slides of each plant powder were prepared in
different mounting media .

For this purpose, one or several

drops of the medium were placed in the center of a clean
slide.

A small amount of the cleared powder was sprinkled

on this fluid.

A precleaned cover slip, held with tweezers,

was then carefully placed on the slide starting from one
edge in contact with the mounting medium;
then lowered into place.
air bubbles .

the glass was

This avoided entrapment of large

Small air bubbles were removed by placing the

slides in a vacuum dessicator for a short period.

Air

bubbles from chloral hydrate mounts were removed by
repeatedly and gently heating the sample over a microburner;
this produced the desired "brightening" of the sample a t the
same time.

The chloral hydrate solution was replaced by

adding fresh drops on one side of the mount and at th e .same
time soaking the other side with filter paper.

By this

procedure the oily solution could be removed and replaced by
clear mountant.

Acetone wash through the mount fo l lowed by

chloral hydrate solution was absolutely useful.

To prevent

drying of aqueous and chloral hydrate mounts during
observation, a small amount of glycerol was added .
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In all cases, the pre pared mounts we r e obse rve d firs t
und er a mag nifying glass and then at low magni f i c ation (5x ,
lOx) of the micros cop e .

High ma gnification (40x, lOOx) was

us ed t o observe structural deta ils.

The primary micr oscopy

was followed by staining wi t h s p ec ial co l or reagents.

The

special moun ta nts used are referred to in t he appropriat e
par t of t he following text.

Details of all reagents use d

are in c lude d in t h e Appendix .
Size Determination of Microscopic Objects
To meas ure o bj ects in t he mi cromete r (

~m)

range an

ocular mi c rometer (Figure 1a) a nd a stage mi c r ometer f o r
calibration purposes (Figure 1b) were used .
: - - - - - - --

The lens of

-1·- h-e-mi-e-rome-t-e-r-e Cl:l-l-a-:r--ee~d-'ee-a.Ei-j-u-s-t-e-Ei-a-n-Ei-w-a-s-F>-F-0-V-i-ti-e.G-w-i-t-t:l-

a glass pl ate wi t h etch e d 100-line sca l e, the mi c rometer
reticle, at the l eve l of the field stop, which could be
adjusted to sharp definition with t he f ocusab l e lens .

The

stage mi cro met er was a s lid e wi th a 2 . 00 mm l engt h etched
scale in 0.1 and 0.01 mm (=10

~m)

divisi ons .

ce me nted co ve rslip protected the sca l e

fro~

A round

damage.

Procedure:
a.

Focus the ocular scale by movin g the l e ns until

sharp definition i s obtaine d .
b.

Place t he stage mi crometer on t he ce nter of the

12

Ocular Micrometer

a)

9

b)

0

0

c:5

Stage Micrometer

N

0

M

0

Calibration of the Ocular Scale

Figure 1.

Calibration of Ocular Micrometer Scale
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microscope stage and focus on the scale divisions.

Both

scales should now be sharply defined in the field of view.
By turning the ocular they are placed exactly in parallel
position, and if necessary, the stage is moved until the
starting lines of both scales coincide (Figure lc).
c.

The number of occular micrometer divisions

corresponding to a length of the stage micrometer are then
counted.

This is used to calculate the length which is

equivalent to one division of the ocular micrometer scale.
In the example (Figure lc), 10 ocular scale divisions
correspond exactly to 0.4 mm (400

vm) of the stage

micrometer.
1 ocular scale division

=

400

vm/70

=

5.7 vm

This micrometer value applies only for the particular
objective utilized.

The micrometer values of the most

frequently used objectives were determined and recorded.
d.

In the measurement of an object, the number of

ocular scale divisions corresponding to its length and width
are counted.

They are then multiplied by the predetermined

factor to give the size; e.g.

(4 x 5.7 = 22.8

vm).

Important Diagnostic Features
In microscopic examination of powdered plant drugs some
elements play a significant role in identification and
characterization.
elements.

These may be considered as the "diagnostic"

Their size, abundance, appearance

with various
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stains are of diagnostic value.
marizes the elements.

The following list sum-

The Saururaceae specimen were ex-

amined specifically for these elements.
Chlorenchyma (Chlorophyll-containing tissues):
The presence of more than traces of chlorenchyma,.
especially if it contains palisade tissue, indicates
leaf drugs such as leaves, leaflets, tops or whole
herbs.
Collenchyma cells:
Are characteristic elements of stem and their
modification.

They compose the supporting tissues

for herbaceous plants.
Cork

Phellem):
May be lignified or non-lignified.

It is character-

istic tissue of stem and occasionally of roots and
rhizomes.
Calcium Oxalate Crystals:
Absence/Presence of these and their types are of
diagnostic value.

Calcium oxalate crystals are of

different types viz; crystal fibers, microcrystals,
prisms, raphides, rossettes.
Endodermal cells:
Are the innermost cortical layers.
for conformation only.

They are of value
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Epidermis, Leaf:
The character of the epidermal cuticle and epidermal
cells is very important in leaf drugs.

If the

epidermis exhibits stomata, the characteristics of
the guard cells and neighboring cells and their
dimensions are of diagnostic importance.

They are

of aid in identity confirmation.
Fibers:
Fibers are of different kinds, lignified or nonlignified, stem fibers, wood fibers, etc.

They can

be distinguished by the difference in their morphology, size and degree of lignification.
Trichomes (Hairs) Glandular:
They are characteristic of a number of urugs.

Tne

number of cells in the stalk should be noted.
Glandular hairs are often an indication of volatile
oil producing leaves or herbs.
Trichomes (Hairs) Non-glandular:
Non-glandular hairs may be unicellular or multicellular,
uniseriate or multiseriate, or branched.
protective function.

They have a

The number of cells and type of

base, if any, and the nature of the hair surface is of
diagnostic value.
Oil Cells, Oil Reservoirs,

Oil Globules:

They are the secretory tissues and products and are
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present in special tissues like oil cell layer,
glandular trichomes and lactiferous ducts are of
diagnostic value.
Parenchyma Cells (Ground Tissues):
Parenchyma cells are characteristic of certain parts
of all organs of the plant.

They contain cells which

are living, thin-walled with intercellular spaces.
The shape often varies and these are found in the
cortex of the root, cortex and pith of stem, and
mesophyll of leaf.
Arenchyma is parenchyma with large intercellular
spaces.

Function is storage and photosynthesis.

Pollen Grains:
Pollen grains generally occur in flower-containing
drugs.

They may occur on occasions, in leaf drugs.

Their size, shape and external markings are of great
diagnostic importance.
Starch Grains:
The presence or absence of starch is characteristic
of many drugs.

It is important to note the abundance,

size, compounding, shape, stratification, and the
polarization effects of the starch grains.
Stomata:
A stoma is made up of a pair of identical cells called
guard cells placed parallel to each other which form
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a pore in the center through which gaseous exchange
takes place.

The epidermal cells surrounding the

stoma are called subsidiary cells which sometimes
may be different from other epidermal cells.

Four

different types of stomata are described based o n
their arrangement with respect to subsidiary cells
(Figure 2).
1.

Ranunculaceous or Anomocytic (Irregular-celled):
The stoma is surrounded by a varying number of
cells in no way different from those of the
epidermis generally .

2.

Cruciferous or Anisocytic (Unequal-celled):
The stoma is surrounded by usually three sub- .
sidiary cells, o

one i s markml-l y-sma:t-1-er- - - - - -

than the others.
3.

Caryophyllaceous or Diacytic (Cross-celled):
The stoma is accompanied by two subsidiary cells
the long axes of which are at right angles to that
of the stoma .

4.

Rubiaceous or Paracytic (Parallel-celled):
The stoma has two subsidiary cells the long
axes of which are parallel to that of the stoma.

Stone Cells:
May occur either singly or in bands.

They are heavily

lignifi e dwith varying l umen (the middle space left

18

Figure 2.

Types of Stomatal Apertures
2. Cruciferous
1. Ranunculaceous
4 . Rubiaceous
3. Caryophyllaceous
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over after lignification).
and size.

They also vary in shape

They provide valuable diagnostic

characters and are best observed when stained.
Tracheae (Vessels):
Tracheae may be annular, spiral, scalariform,
reticulate or pitted with simple bordered pits.
Each type is characteristic of certain tissues
or stage of growth.

The tracheae type and degree

of lignification is important.

MICROSCOPIC ELEMENTS OF THE SAURURACEAE
As previously stated, the leaf, stem and root/rhizome
powders of five plants of the Saururaceae were separately
examined by microscopy.
The characteristic elements observed, their description,
diagramatic representation and some photomicrographic
plates are given in the following pages.
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Anemopsis californica:

Leaf. (Figure 3)

Light green colored powder.
1.

Aromatic odor.

Lamina:
a.

Upper epidermis in surface view, shows irregular
cells with thickened walls.

Stomata absent.

Surface criss-crossed with annular vessels.
Underlying palisade tissue of tightly packed
cells.
b.

Lower epidermis by contrast, has smaller cells
with thinner walls.
abundance.

Ranunculaceous stomata in

Each stoma surrounded by 4-5 cells.

(Plate i).
2.

Oil Glands:
Usually fragmented in the powder.

Large spherical.

Surrounded by moderately thick-walled, nonlignified, parenchyma.
3.

Fibers:
Lignified, in bundles.

Shine in unstained

mount under polarized light.
4.

Length up to 625u.

Starch Grains:
Abundant, small ( 10V), simple, with well-marked
cross in polarized light.
to polyhedral.
observed.

Ovoid, subspherical

A few compound grains were

22

Occurrence of starch in leaf powder was unique to
Anemopsis.
5.

Mesophyll:
Numerous pieces of mesophyll showing sectional
views of lamina.

Some irregular cells of the

spongy mesophyll were densely populated with
non-calcium oxalate sandy grains.
Absent:
1.

Trichomes (hairs)

2.

Spores

3.

Calcium oxalate crystals

4.

Pollen grains

5.

Stomata on upper epidermis

23
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Figu r e 3 .

Powde r e d Leaf:

Anemops i s ca l i fo rnic a.
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Plate i.

Anernopsis californica Leaf.
Stomata.

Ranunculaceous
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Anemopsis californica:
Dark brown color.
1.

Stem.

(Figure 4)

Aromatic odor.

Starch grains:
Present in phloem parenchyma cells.
ovoid.

2.

No striations or hilum.

Up to

10~ .

Phloem p a renchyma and medullary r ays :
Multiseriate medullary rays.
fairly large, thin-wall e d.

Parenchyma cells
Both full of secre-

tions and r e ddish brown pigment.
Plate
3.

Small

(Plate iiC,

ii ~ )

Fibe rs:
Li gnifi e d , long (up to

2000~) ,

diameter

20~.

Associate d with parenchyma ce lls a nd occas ionally
with oil gland fragments.

(Plate iiD)

Bundles of lignifi e d phlo e m fi b e r s associated with
pe ricyclic unlignified fibers and a nnular vessels.
4.

Vessels:
Annular, lignifi ed.

Di a met e r

Absent:
1.

Calcium oxa late crystals

2.

Sclerids

3.

Tri c homes

15~.
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a.

c.

d.
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F ig ur e 4.

Powde red St e m:

•

I

An e mops i s c alifornica.
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A

B

Plate ii.

Anemopsis californica Stem.
B. Single Oil Gland

A.

Resin Cells;
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c

Plate ii.

Anemopsis californica Stem.
Ray Ce ll s.

C.

Medullary
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Anemopsis californica:

Root/Rhizome.

Yellowish brown powder.
1.

Aromatic odor.

Starch grains:
Few.

Uusally confined to parenchyma cells.

Diameter
2.

(Figure 5)

25~.

Resin cells:
Numerous, dark brown resin cells.
throughout the powder.

Distributed

Appear elongated in

tangential view.
3.

Parenchyma cells:
Some cells filled with oil or lipid droplets.
Numerous fragments under view.

Diameter

12~.

(Plate iii)
4.

Vessels:
Reticulately thickened, lignified.

Elongated

slit-shaped pits, varying in size:

larger pits

with oblique walls.
5.

Diameter

45~.

Cork:
Occasional fragments.
layers darker in color.

Dull brown, outermost
Hexagonal shaped cells,

moderately thickened walls, frequently contains
dark brown granular contents.

32

Absent:
1.

Fibers

2.

Sclerids

3.

Calcium oxalate crystals

4.

Root hairs
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a.

Figure 5 .

Powdered Root/Rhizome:

An emopsis c·aliforni ca .
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Plate iii.

Anemopsis californica Roo t / Rhi zome.
Res in Cells a nd Lipid Drop l e ts.
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Circaeocarpus saururoides:
Dark green powder.
1.

Leaf.

(Figure 6)

Aromatic odor.

Calcium oxalate crystals:
Four types of crystals were observed.
a.

Very abundant acicular raphides.

(Plate iv)
Occur in

bundles of up to 60 and scattered.
40-60~.

Length

Shine brightly under polarization

and disappear on addition of dil HCl to mount.
b.

Other cells contained druses of crystals.
to

25~

in diameter.

Up

Druses frequently

associated with vessels.
c.

Prism cyrstals were few and associated with
fibers to form crystal sheath.

----------'d-.-Some_e_p_idermal_cB_Ll s cant a i ned microcrys;sut<-"a'-cl'oos"--"-._ _ _ __
2.

Trichomes:
Two types of very abundant hairs.
a.

Unicellular, long, convoluted and twisted
to form a matted appearance.

Unlignified.

More abundant than (b) below.
b.

Unlignified, long
hairs.

(500~),

thin covering

Found scattered in the view.

Cicatrix (scars from trichomes removal) were
numerous on epidermal cells.
3.

Vessels:
Lignified.

Three types-annular, spiral and

37

pitted.

Frequently associated with unlignified

fibers.
4.

Stomata:
Caryophyllaceous, few, on lower epidermis.

5.

Pollen grains:
Very few with minute pores and resting spores.

Absent:
1.

Oil glands

2.

Starch grains

3.

Stomata on the upper epidermis
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b.

d.

il

Figure 6.

Powdered Leaf:

Circaeocarpus saururoides.
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t------;- - - - - -

Plate iv.

Circaeocarpus saururoides Leaf.
Raphides.

Acicular
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Circaeocarpus saururoides:

Stem. (Figure 7)

Powder light brown in color.
1.

Aromatic odor.

Starch grains:
Numerous.

Scattered and confined to parenchyma

cells.

Simple spherical to ovoid.

Some aggre-

gates.

Some grains show distinct hilum.

Diameter 10\l.
2.

Calcium oxalate crystals:
Prisms and acicular crystals.
parenchyma cells.

Diameter 15lJ.

crystals approximately 15
leaf).
3.

Scattered or in
The acicular

long (smaller than

(Plate v)

Cork:
Frequent appearance of brown-cork-ce-1-lcs-;----- - · - -

4.

Fibers:
Two types.

a) Unlignified, long occurring

singly or in bundles of 3-4.

Diameter 15\l,

length 250\l and b) Lignified, distinctly
pitted bast fibers appearing in bundles.

Length

up to 2000\l .
5.

Sclerids:
Occasional, thin walled, lignified with evenly
spaced pits.
shape.

Single or in groups.

Length 160\l.

Squarish
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6.

Vessels:
Lignified, three types, annular, spiral and
reticulate.

Diameter

length up to

1250~

Absent:
Trichomes

20-25~.

Fragments of

were observed.
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Figure 7.

Powdered Stem:

C~rcaedcarpus

saururoides.
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Pl ate v .

Circaeocarpu s sau ruro ides stem .
Oxalate Prisms.

Calc i um
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G.ymnotheca involucrata:

Leaf. (Figure 8)

Powder dark green in color.

1.

Aromatic odor.

Trichomes:
Four types of hairs were found
a.

Glandular, with short unicellular stalk.
Ovoid to Pyriform head with 8-10 cells
and

16~

diameter.

Trichomes few in

number.
b.

Glandular with multicellular stalk.
as above.

Numerous.

appearance.
c.

Brown and wooly in

Length up to

125~

.

(Plate vi B).

Long, covering, unicellular trichomes.
Numerous.

Thick cuticle.

Shine brightly
200~-.

uiiQerpolarizatTon. -Leng"tlr up tu
d.
2.

Short,

'T'-shaped, thin-walled.

Length

6~.

Non-cellular excretory product masses:
Brown.

Ovoid, serrated margins.

face of epidermis.
3.

Head

Diameter

3~.

Appear on sur(Plate viC (a))

Oil glands:
Fragmented, large, spherical.

Surrounded by

moderately thick walled chloroplasts.
4.

Calcium oxalate crystals:
Large clusters or druses.
plants examined.
viA)

Larger than other

Diameter up to

150~.

(Plate
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5.

Spores:
Very numerous telutospores seen under high
power.

Brown in color and 3-4 celled.

(Plate viC(c))
6.

Vessels:
Lignified.

Spiral and annular.

In short

bundles.
7.

Lamina:
Epidermal cells irregular.
walls and cuticularized.

Slightly thickened
Cells of lower

epidermis larger than those of upper.
8.

Stomata:
Cruciferous; aperture surrounded by 3-4 non-un-iferm- csl-ls ,----one_oL which_is_di_s_t inct ly_ smaller
than the others.

Guard cells contain chloro-

plasts.
9.

Pollen grains:
Subspherical with three pores.
warted exine.

Diameter 30\l.

Absent:
1.

Starch grains

2.

Stomata on upper epidermis

Irregularly
(Plate viC (b)).

GYMNOTHECA LEAF
a.

Multicellular glandular head and glandular stalk .

b.

Characteristic excretory products.

c.

Fiber bundles.

d.

Chloroplast cells showing · calcium oxalate druses.

e.

Covering trichomes, short 'T' shaped.

f.

Lower epidermis in surface view, with Cruciferae
type stomata.

g.

Pollen grains.

h.

Resting spores.
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Figure 8.

Powdered Leaf:

Qymnotheca

involucr~t~
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A

B

Plate vi.

Gymnotheca involucrata Leaf.
A. Calcium
Oxalate Druses; B. Fungal Hypae and Glandular
Stalks .
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c
•

,.
(b )

I_

. ...
,_

Plate vi.

r.
,. ..

'(

(c )

.

Gymnotheca involucra ta Leaf .
C. (a) Exc r eto ry
Products;
(b) Poll e n; ( c ) Restin g spores .
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Gymnotheca involucrata:

Stem. (Figure 9)

Powder light yellow in color.
1.

Starch grains:
Abundant.

Present in all tissues.

subspherical.
in aggregrates.
2.

Aromatic odor.

Distinct hilum.
Diameter up to

Ovoid to

Simple.

Some

20~.

Medullary rays:
Occasional fragments of parenchyma cells with
medullary rays at right angles.

3.

Vessels:
Lignified, spiral.

Larger than in other plants

examined.

45~.

Diameter

Bundles of lignified

fibers usually associated with vessels.
Absent:
1.

Sclerids

2.

Calcium oxalate crystals

3.

Trichomes

54
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b.

d.

Figure 9.

Powde r ed Stem:

Gymnotheca involucrata
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Houttuynia cordata:

Leaf. (F i gure 10)

Powder light green in color.
1.

Aromati c odor.

Trichomes:
Four types of trichomes;

all abundant and

scattered in view.
a.

Glandular:

Stalk multicellul a r , uniseri ate,

2-6 celled, thin-walled, small cells.
ovoid, multice llular, 2-12 celled.
of head
b.

15~

and length

Cone-shaped :

45~.

Head

Diameter

(Plate viiA)

multicellular, uniseriate.

Surface of cells striated. Le ngth up to
100~.

c.

(Plate viiB)

Stellate or candelabra shaped:

Four to

seven conical cells joined at the base to a
common stalk or arranged alternately o n
main stalk. (Plate viiD)
d.

Unique "glandular" trichomes:

Uni ce llular,

long stalk ending into a multicellular
"head" .
light.

Stalk shines brightly in polarized
The "head" did not appear similar

to heads of glandular trichomes of a large_
number of leaf plants examined for comparison.
2.

(Plate viiC)

Pitted parenchyma:
Numberous, unlignified.
pairs.

Occur singly o r in

Moderately thickened.
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3.

Fibers:
Occasional, isolated, unlignified.
length up to

4.

No pi t s

400~.

Pollen grains :
Small, rounded, smooth wall.
exine.

Finely pitted

Shine brightly under polarization.

Diamet e r up to 30p.
5.

Stomata:
Caryophyllaceous on lower epidermis o nly.
of gua rd cells

5~ .

Le ngth

Width of stomata up to

4~.

6.

Vessels:
Lignified, a nnular.

Druses of calcium oxalate

crystals closely assoc i ated with vessels .
7.

Lamina:
Epidermal cel l s filled with granular mat er ial.
Cicatrix and cone-shaped trichomes clearly s een.
Upper e pidermal cells hav e clear cuticular
striations.

Absent:

J

1.

Starch grains

2.

Spor es

3.

Stomata on upp e r e pidermis

4.

Oil g l ands
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A

B

Plate vii.

Houttuynia cordata Leaf. A. Glandular
Trichrome Heads; B. Cone Shaped Trichrome
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c

D

Plate vii.

Houttuynia cordata Leaf. C. Unique
Trichrome; D. Candelabra Trichrome.
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Houttuynia cordata:

Stem.

(Figure 11)

Powder brownish in color.
1.

Aromatic odor.

Glandular bodies:
Occur singly.

Broad and rounded at bottom with

tapering apex.
stains.
160~,

Brown colored.

Do not take any

Some contain "inclusions".

diameter at the broad end

Length

160~.

These "bodies" were only found in Houttuynia
cordata stem powder.
2.

(Plate

"Liverworts":
Occasional ·fragments.
in single layer.
walls.

3.

v~iiA)

Composed of rounded cells

Cells with unevenly thicke ned

Brown colored.

(Plate viiiB)

Fibers:
Lignified.

In thick bundles.

Some fibers

associated with parenchyma cells.
fibers up to

1250~

present also .
4.

Single thick

long were occasionally

Diameter

40~.

Starch grains:
Fewer than other stem powders.
tinct hilum.

No striations.

Simple with disPresent in some

parenchyma cells.
5.

Vessels:
Lignified, thin-walled, pitted.
the view.

Scattered in
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6.

Trichomes:
Thin-walled, unicellular.

7.

Medullary rays:
Phloem parenchyma traversed at right angles,
with medullary rays.

Absent:
1.

Sclerids

2.

Calcium oxalate crystals
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a.
b.

d.
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Figure 11.

Powdered Stem:

I.

\

v·.'

l· : \

Houttuynia cordata
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A

B

Plat e viii.

Houttuynia co rdata Stem.
body; B . Liverwort.

A.

Glandular
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~outtuynia

cordata:

Root/Rhizome. (Figure 12)

Powder light yellow in color.
1.

Aromatic odor.

Vessels:
Lignified, slender, spiral and annular and a
few reti culat e usually associated with xylem
parenchyma.

Usually fou nd in groups, Diameter-

spiral (30f.l), annu·lar (26f.l) and reticulate
( 43f.l).
2.

Cork:
Numerous cork and phelloderm fragments .

The

phelloderm cells contain calcium oxalate prisms
( < 7f.l) and druses also are scattered.

Dense

granular material present in cork regiQn.
3.

Parenchyma:
Thin-walled cells, rounded to oval in shape .
Small intracellular spaces.
teristically wrinkled.

Many walls charac-

Cells contain starch

grains and resin.
4.

Starch:
Abundant , simple, fairly large (7-40f.l), flattened .
Oblong to subrectangular to oval and lenticular
shape .

j

Point hilum at narrow end.

A f e w grains

showed very faint concentric striations .
5.

Sclerids:
Very rare, small

(30f.l), lignified.
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6.

Fibers:
Occur in groups.

Associated with vessels.

Lignified, thin-walled, marked with numerous
pits.

Pits circular to slit-shaped.

appears dentate.

One wall

Long, unlignified fibers

also seen scattered in the view.
Absent:
1.

Sclerids (very rare)

2.

Root hairs
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f.

Figure 12.

Powdered Root/Rhizome:

Houttuynia cordata
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Saururus cernuus:

Leaf. (Figure 13)

Powder dark green in color.
1.

Aromatic odor.

Trichomes:
Numerous, lignified, multicellular (12-14
celled), uniseriate "covering" trichomes.
or two cells usually appear collapsed.
end cell is usually rounded.
is verrucose.

3.

The

The cuticle of cells

Many entire hairs attached to

epidermis in view.
2.

One

(Plate ixA)

Pollen grains:
Rare.

Small, spherical.

No distinct pore.

Exine

warted and finely pitted.

Diameter

<10~.

Lamina:
Upper epidermis of polygonal cells with moderately
and somewhat unevenly thickened cell walls.

Many

cells contain oil globules and prismatic small
crystals.

Well marked, striated cuticle.

Stomata

small in size and number less than those on lower
epidermis.

Palisade

tissue closely packed.

Lower epidermal cells are smaller than those of
upper epidermis and cell walls are also thinner.
Well marked striated cuticle.

Stomata abundant

and larger than on upper surface.
trichomes found attached to cells.

Large covering
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4.

Stomata:
Ranunculaceous.

On both surface of leaf, those

on lower epidermis more numerous and larger.
5.

Vessels:
Numerous, occurring in small groups and frequently associated with fibers and parenchyma.
Lignified, spiral, annular, reticulate and with
bordered pits. Frequently associated with
calcium oxalate druses.

6.

Calcium oxalate crystals:
Druses.

Some show dense centers with regularly

radiating arrangements.

Chloral hydratejlactophenol

mount was best to observe these crystals.

In-

frequent microcrystals appeared in parenchyma
and mesophyll cells.
7.

Fibers:
Fairly numerous.

Lignified, moderately thick

walls with few pits.

Narrow lumen filled with

brown pigment in some cases.

Frequently associ-

ated with vessels and tracheids containing calcium
oxalate crystals.
8.

Mesophyll:
Mesophyll cells were observed.

Several of these

mesophyll cells contained microsphenoidal
crystals and oil globules.

Some cells were
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characteristically filled with "grit."
9.

(Plate ixB)

Starch grains:
Starch grains were observed, very rarely, only in
a few slides out of some 100 prepared.
practical purposes they were absent.

Absent:
1.

Oil glands

2.

Spores

3.

Starch grains

For all

74

75

a.

Figure 13.

Powdered Le af:

Saururus cernuus
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A

B

Plate ix .

Saururus cernuus Leaf.
B. Grit Filled Cells.

A.

Covering Tri c home s;
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Saururus cernuus:

Stem.

(Figure 1'4)

Powder yellowish brown in color.

1.

Aromatic odor .

Starch grains:
Abundant .

Small, spherical, simple.

compound grains (2-3 components).

Occasionally

Diameter up

to 30lJ.
2.

Phloem Parenchyma and Medullary rays:
Thin-walled, containing starch grains.

Occasional

thick-walled, distinctly pitted cells present.
Multiseriate medullary rays .

Some cells with

calcium oxalate crystals and some with oil
glands.
3.

Calcium oxalate crystals:
Mainly in clusters in phloem parenchyma cells .
Not abundant.

Fairly uniform in size (151-1 in

diameter), with each crystal havin g marked brownish center .
4;

Sclerids:
Infrequent.

Single or in groups o f 5-6.

rectangular (Plate xA) to polygonal ce lls .

Large
Strongly

t hickened li gnified walls with wel l marked striations and pits (L=65lJ) .

Some sclerids with very

thick walls and narrow lume n co n tainin g brown
colored matte r.
42511 .

Length of the sclerids up to

(Plate xB).
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5.

Cork:
Polygonal, thin-walled, benzene-ring-like cells
in surface view.

Cells contain conspicuous gran-

ular, reddish brown contents.

Cells arranged in

alternate layers of thin walled, lignified cells
with dense brown contents.
6.

Length up to

70~.

Oil glands:
Thin walled, frequently associated with phloem
parenchyma or fibers.

Large ovoid cells frequently

occurring singly.
7.

Vessels:
Fragments of lignified vessels with bordered pits.
Diameter up to

8.

70~.

Fibers:
Lignified.

Occurring in bundles with associated

secretory cells.

Diameter

25~

and length

and lignified bast fibers of up to
Absent:
1.

Trichomes

1500~

1600~

length.
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Figure 14.

Powdered Stem:

Saururus cernuus
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A

B

Plat e x .

Saururus cernuus Stem . A. Group of Sclerids;
B. Elongated Sclerids .
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Saururus cernuus:

Root/Rhizome.

(Figure 15)

Powder is yellowish white in color.
1.

Vessels:
Occur singly or in groups.
annular.

2.

Aromatic odor.

Diameter up to

Lignified spiral and

30~.

Cork:
Cells polygonal, thin-walled and frequently
filled with dense brown matter.

Cross sectional

view shows 3-5 rows of cork cells and associated
parenchyma and collenchyma.
3.

Parenchyma:
Numerous fragments.

Some cells contain pigment

and numerous cells contain starch grains.

The

cells from xylem have moderately thick, unlignified
walls and are criss-crossed with vessels.

Some

cells are pitted and walls are striated.
Some parenchyma cells contain oil globules and
oil glands.
4.

Starch grains:
Abundant, simple, fairly large

(7-50~).

Oblong

to subrectangular to oval shapes with a small
point hilum at narrow end.
faint transverse striations.

Few grains show very
Frequent compound

grains of 2 or more components also occur.
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5.

Fibers
Lignified fibers in thick bundles, usually associated with vessels.
usually dentate.
slit-shaped.
seen .

6.

Walls thin and one wall
Numerous pits, circular to

Thin, transverse septa could be

Fragments up to

3000~

long.

Root hairs:
Numerous· sea ttered throughout the powder.
hairs up to 70

long.

Entire

Thin-walled and walls

shine brightly under polarization.
7.

Calcium oxalate crystals:
Small microcrystals scattered throughout the
powder and some confined .along the vessels.
(Plate xi).

8.

Other features:
Numerous, ovoid to spherical masses of orange
brown matter scattered throughout the powder.
Some unidentified and microcrystalline.

Absent:
None.

All diagnostic features are represented.
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.
.

Figure 15.

Powdered Root/Rhizome:

Saururus cernuus
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Plate xi.

Saururus cernuus Root/Rhizome.
Oxalat e Microcrystals .

Calcium

DISCUSSION
The observed microscopic features for leaf, stem
and root/rhizome powders of the five plants of the
Saururaceae have been described in the previous section.
These features are presented in summary tabular form in
the following Tables.
Table I:

Leaf Powders, Table 2:

Powders, Table 3:

Stem and Root/Rhizome

Starch Grains, and Table 4:

Pollen.

A comparative study of the Tables shows some distinctive features which could be useful in arriving,at the
identity of individual Saururaceae drugs.
The Leaf powders had a number of diagnostically useful features.

For example:

Calcium Oxalate Crystals
Circaeocarpus was distinguished by the abundance
crystals of four (4) different types viz.
Acicular, Rosettes, Prisms and Microcrystals.
Anemopsis, on the other hand, showed absence of
calcium oxalate in leaf, stem and root/rhizome.
Trichomes
Hairs were absent in Anemopsis whereas, Houttuynia
has abundance of trichomes of four (4) types.

The

nature of the trichomes was useful in identifications.

Covering trichomes differed on the basis
87
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I

Saururaceae Leaf Powders.
TRICHOMES

EPIDERMIS

GLANDULAR

UPPER

Absent

Large cells,
Cells smaller
nearly straight, strongly cutianticline walls. cularized.
cuticle absent.

.\bsent

Chloroplasts,
straight anticline walls,
cuticle absent

Head 8-10

chloroplasts

celled

nearly straight

(Dsl61J),
Stalk (L

=

LOWER

MESOPHYLL

Palisade two
rows cells
(L = 40-SOlJ)

SPECIAL FEATURES

Large oil glands, small
oil or lipid globules,

(W = 8-lSu)

starch grains, lignified
fiber bundles.

Chloroplasts

Palisade one

Grit filled cells,

cuticle absent

row cells

oil glands pitted

cells, smaller

(L = 35-SOj.J)
(W • l0-18u)

parenchyma.

Palisdae one
row, Cells

Excretory products,
cicatrix, oil glands
grit-filled cells,
Pigmented stomata.

than upper.

Cells larger

than upper,
anticline walls. cuticle present
Cuticle absent.

(L s 36-38\J)
(W .. 10-16\J),

12511'.

Uniseriated
stalk multicellular head
(2-12 cells)
(L = 45).',

Sinuous, anticline walls,
cuticle present.

Same as upper
but smaller

Palisade one
row cells.
(L = 36-45\.l)
(W • 10-15lJ)

Grit-filled cells,
cuticular striations.

Absent

Straight, anticline wall,
strongly
striated
cuticle

Same as upper

Palisade one
row cells
(L = 30-50\.l)
(W = 10-18\J)
Ca-Ox cluster
in some.

Cicatrix, oil glands,
secretory glands,
grit-filled cells,
cuticular striated
cells

w•

'"').
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Saururus cernuus:

Leaf

Very rare, simple

Stem

Simple, spherical, few
compound grains with 2-3
units

Root/Rhizome

NOTE~

Simple, large oblong to
subrectangu1ar, to ovoid,
few comppund grains with 2
or more units.

2

< 7

Indistinct, no striations

10

10-15

20

Indistinct, no striations

7

30-40

50

Some containing point hilum, faint striations.

Roots/Rhizome of Circaeocarpus saururoides and Gymnotheca invo1ucrata were unavailable for study.

(0

f-'
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Houttuynia
~:

Absent

Stem

..,.

Lignified
thick bundles.
(L > 2000

1)

Not usually
seen

D = 401J).

Medullary rays
crossing phloem
parenchyma
at right angles

Thin walled
brown, scattered throughout.

Glandular inclusion bodies,
fragments of 'liverwort',
starch, parenchyma with
pigmented masses.

2) Slender
bast fibers,
unlignified
(L = 1250 ).

Root/Rhizome

1) Spiral
Lignified
small bundles (D = 30,.)
(L = 30,.)
2) Annular

(D = 26lJ)
3) Reticulate
(D = 431J)

Lignified bundles,
one wall dentate,
thin walls marked
with pits. (D =
30)J) some unlignified.

Fragments of Not usual
cork and
cortex containing CaOX druses,
microcrystals.

Absent

Resin glands, wrinkled
parenchyma, large starch
grains, crystals and druses
of Ca-Vx.

Lignified !.Bundles (L > 160Dl,l)

Dark brown
benzene ring
like (L =
7011) associated with
cortex.

Hultiseriate,
associated with
phloem parenchyma.

Absent

Pitted wood elements, starch,
oil glands, Ca-Ox druses.

Brown,
associated
with cortex
polygonal
some filled
1,·ith dense
brown granular matter.

Multiseriate,
moderate
thick walls
associated
with sieve
tissues,

Unlignified
root hairs

Orange brown granular masses,
oleo-resins, fixed oils,
large starch granules,
Ca-Ox microcrystals.

Saururus
~=

Stom

large, recBordered pitt
tangular,
(D = 701J).
polygonal,
single or
in groups,
(5-6) pitted,
broad lumen
(L=65)J),
some elongated with
narrow lumen

(D = 251J),

2. Bast (L ..
150DlJ}.

(L -425lJ).

Root/Rhizome

Lignified
1. Spiral
large,oval,
2. Annular
square to
(D = 30,.)
subrectangular,pitted
walls, large
lumen (L = 6Dl,l)
Fibrous sclerids

Lignified thick
bundles associated
with vessels, one
wall dentate, thin
walled, pitted
(L > 3000lJ, D =

25lJ).

(L "' 701J)

(L = 150,.)

NOTE:

Root/Rhizome of Circaeocarpus saururoides and Gymnotheca involucrata were unavailable for study,

<D

w

TABLE IV
Pollen in the Saururaceae Leaf Powders

NAME

SHAPE

DIMENSIONS OR
DIAMETER

Anemo12sis
californica

SURFACE

FURROWS

PORES

REMARKS

:ABSENT-

Circaeocarpus
Spherical

< 1011

Smooth

0

0

Thin wall

Subspherical

25-3011

Smooth

3

3

Fairly Thick
walls

Houttuynia
cordata

Spherical

25-30]1

Smooth

0

0

Thin wall

Saururus
cernuus

Spherical

< 1011

Smooth

0

0

Thin wall

saururoides

Gymnotheca
involucrata

<!)

""
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of the number of cells and types.

While the

glandular trichomes were differianted on the
length and diameter of the Glandular head, the
number of cells in the Glandular head and
Glandular stalk.
Mesophyll
Anemopsis had two rows of palisade cell, the rest
had one row.
The Stem, Root/Rhizome powders were characterized by
the following diagnostically important features:
Sclerids
Saururus had distinctive presence of stone cells
in the stem and root/rhizome powders.

While

Circaeocarpus stem and Houttuynia root/rhizome
showed variable amounts.

Sclerids differed in

shape, the presence or absence of lume n and
the dimensions.
Hairs
Houttuynia stem and Saururus root/rhizome showe d
abundance of hairs while it was absent in all
others.
Starch Grains
Starch was found most abundantly in stem, root /
rhizome powders of all the plants under study.
They occurred very rarely in the leaf powders .
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Pollen
Gymnotheca leaf had distinctive pollen grains
as compared to other plant powders.
A more useful system, for use by trained and untrained
personnel, would be to devise 'keys' or flowcharts or
algorithms which would lead to presumptive conclusions
for confirmation and comparison with published data.
Such 'keys', used in conjunction with summary tables
are commonly employed in laboratories and commercial supply houses dealing with plant crude drug material; comparison with detailed descriptions and diagrams is final
step.

Figures 16-18, illustrate

the identification

'keys' for the Saururaceae plant powders.
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TRICHOMES
(in Leaf Powders)
ABSENT

PRESENT

(Anemopsis)

(All others)

Multicellular

t

"Candelabra"

(Saururus)

(Houttuynia)

!

l

l

"Unique 11

"Cone"

(Houttuynia)

(Houttuynia)
( Circaeocarpus)

CALCIUM OXALATE CRYSTALS
(in Leaf Powders)

ABSENT

PRESENT

(Anemopsis)

(All others)

~

TYPES

I

Acicular

t

Rosettes

Prisms

Microcrystals

(Circaeocarpus)

(Gymnotheca)

(Houttuynia)

(Saururus)

t

l

(Houttuynia)
(Saururus)

Figure 16a.

Identification "Keys" for the Saururaceae
Leaf Powders.
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STOMATA
(in Leaf Powders)

I

•

l

ABSENT

PRESENT

(Powders from
non leaf source)

ON

l

Upper
Epidermis

Lower
Epidermis

Both Surface
(Saururus)

('wro<~lt/
STOMATA TYPE OF

I

t

Ranunculaceous
(Anemopsis)

t
Cruciferous
(Gymnotheca)

(Saururus)

t

Caryophyllaceous
(Circaeocarpus)
(Houttuynia)

PALISADE
(in Leaf Powders)
ONE ROW
(All others)

Figure 16b.

TWO ROWS
(Anemopsis)

Identification "Keys" for the Saururaceae
Leaf Powders.
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SCLERIDS
(in Stem Powders)

ABSENT
(Anemopsis)

PRESENT
(Circaeocarpus)

(Gymnotheca)

(Saururus)

(Houttuynia)

HAIRS
(in Stem PowdersY

ABSENT

PRESENT

(All others)

(Houttuynia)

Figure 17.

Identification "Keys" for the Saururaceae
Stem Powders.
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SCLERIDS
(in Root/Rhizome Powders)

ABSENT

PRESENT

(Anemopsis)

(Houttuynia)
(Saururus)

HAIRS
(in Root/Rhizome Powders)

ABSENT

PRESENT

(All others)

(Saururus)

Figure 18.

Identification "Keys" for the Saururacea
Root/Rhizome Powders.

SUMMARY AND CONCLUSIONS
Five plants of the Family Saururaceae viz. Ane mopsis
californica, Circaeocarpus saururoides, Gymnotheca
involucrata, Houttuynia cordata and Saururus cernuus have
been studied.

Leaves, stems a nd r oo ts/rhizo mes of authentic

specimens of these plants wer e separately p owde r ed (60#)
and microscop ically studied for various di agnost i c eleme nts.
Those e leme nts observed are d escrib e d in d e tail , r e corde d
by diagrams and photomicrographs.
Bas e d on these· obs e rvati o ns "keys" are dev ised whi c h
e nabl e one to lead to presumptive ide nt if icat ion of
powd e r e d drugs whi c h can b e then confirmed by r efer enc e
to tab les which also have been prepared .
Thr e~ . p~ants

vi z . Ane mopsis , Houttuyn ia and Saururus are

c urr e ntly u sed ih folklore and h e rba l medicine a nd a r e
comme rcially available .

The "keys " a nd tabl es, prepa r ed

as a r esult of thi s study, offe r an aid in identification
and confirmation of these me di c inal c rud e drugs.

To my

knowledge such d ata is available f o r the f irst time.
Saururaceae is a s mall family con fine d to the 5 ge nera
examined.

Th e incl usi o n of Gymnotheca and Circaeoca r pus,

found o nl y in China , helps compl ete th e microscopic
examination o f thi s family.

101

APPENDIX

REAGENTS:

Used for Clearing, staining, and preparation
of slides.

Acetic Acid.

10%

Acetic Acid.

33%

Alcohol, Ethyl

95%

Chloral Hydrate, solution of
Chloral Hydrate. . . . . .
. . . . . . .
Distilled Water. . . . . .
. . . . . . .
Dissolve, using gentle heat if necessary.

50g
20ml

Chloral Hydrate and Glycerol, Solution of
Solution of Chloral Hydrate.
Glycerol . . . . . . . . . . . . . .
Mix.

90ml
10ml

Corallin, Alkaline Solution of
Corallin . . . . . . . . .
. . . . .
. . . . .
Anhydrous Sodium Carbonate . . . . . .
. ....
Mix the dry materials.
Divide into ten portions
each of 0.75g and transfer to bottles of about
15ml. capacity. Seal.
For use, add 10ml. Distilled Water to the contents of a bottle and
shake to dissolve. The solution deteriorates on
standing, but in a closed container is usable
for 10 to 14 days.
Glycerin, Dilute
Glycerin . . .
Distilled Water.
Mix.

0.125g
7 .4g

l vol
2 vol

Iodine, Solution of
2 g
Iodine . . . .
3 g
Potassium Iodide .
q.s. to 200 ml
Distilled Water . .
Mix the two solids and add about 5 ml. of Water.
Agitate until dissolved.
Slowly dilute to volume
with further Water.
(Store in a well filled container.)
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APPENDIX (continued)
Lactophenol, Solution of
Phenol. . .
·
Lactic Acid . .
Glycerin. . . .
Distilled Water
Dissolve.

20 g
20 g
40 g
20ml

Phenol, Solution of
Crystalline Phenol.
Distilled Water
Dissolve.
Phloroglucinol, Solution of
Phloroglucinol . . . . . .
Alcohol (95%) . . . . . .
Dissolve.
(Store in a closed container.)

80 g
20ml

q.s. to

Picric Acid, Solution of
Picric Acid. . . .
Distilled Water
Dissolve.
Potassium Hydroxide, Solution of
Potassium Hydroxide . . . .
Distilled water . . . . . .
Dissolve.
(Store in a closed, well-filled container.)

g
lOOml
l

1 g

95ml

q.s. to

5 g
lOOml

Ruthenium Red, Solution of
Ruthenium Red . . . . .
Smg
Lead Acetate . . . . . .
1 g
lOml
Distilled Water, recently boiled and cooled
Dissolve.
(This reagent deteriorates rapidly on storage, particularly
if exposed to the atmosphere.
Its useful life is only two
or three days. )
Safranin, Solution of
Safranin. . . .
Alcohol ( 70%) . .
Dissolve.
(Store in a closed, well-filled container.)

1 g

. q. s. to lOOml

104

APPENDIX (continued)
Universal Reagent
a.
b.
c.
d.

Sudan Red G,saturated solution in Lactic acid.
20ml
Lactic Acid . . .
30ml
Aniline Sulfate.
0.55g
Water . . . . . .
35.00ml
e. Potassium Iodide
0.55g
f.
Iodine . . . .
0.05g
. ..
g.
Water . . . . .
5.00ml
i. Ethanol (95%).
5.00ml
Mix a + b.
Solution A
Dissolve c in d.
Solution B
Dissolve e +fin hand add i ... Solution C
For use: Mix A+B+C, add 37% Hydrochloric acid and stir.
Add 2-3 drops to powder, gently boil and prepare
slide.
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